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substLtuted and unsubstituted alkyl groups, cinmmoyl, naplithoyi, acryloyl, 
methacryloyl, fiiroyl, aad thiophenecarbonyl groiips; and 
subjecting said antireflective compound to a chemical vapor deposition process so as to 
deposit said antireflective compound in a layer on said substrate surface, said 
antireflective compound layer deposited on said substrate surface absorbing at least 
about 90% of light at a wavelength of from about 150-500 nm. 

2. (Original) The method of claim I, fkrther including the step of applying a 
photoresist layer to said antireflective compound layer. 

3 . (Original) The method of claim 1 , wherein at least one of said cyclic moieties is 
heterocyclic or aromatic. 

4. (Origkial) The method of claim 3, wherein said cyclic moieties arc selected from 
the group consisting of benzene^ naphthalene, anthracene, phenantiirene, pyrenc, pyridine, 
pyridazine, pyrimidine, pyrazine, thiazole, isothiazole, oxazole, isooxazole, thiophene, fiiran, and 
pyrrole. 

5 . (Original) Tlie method of claim 1 , wherein the strain energy of said antireflective 
compound is at least about 10 kcal/mol. 
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6. (Origijial) The method of claim 1, wherein said substrate comprises a silicon 

wafer. 

7. (Original) The method of claim 1, wherein said chemical v^or deposition 
process comprises the steps of: 

(a) subjecting said antireflective compound to a sufficient temperature and pressure to 

form said aotireflective compound into a vapor, 

(b) cleaving the resulting vaporized compound; and 

(c) depositing said cleaved compound onto said substrate surface. 

8. (Original) The method of claim 7, wherein said subjecting step (a)is carried out 
at a temperature of firom about 35-1 60°C and a pressure of from about 2-50 mTorr. 

9. (Original) The method of claim 7, wherein said cleaving step (b) comprises 
breaking a bond between two of the atoms of each R. 

10- (Original) The method of claim 7, wherein said cleaving step (b) comprises 
pyroHzing said antireflective compound. 

IL (Original) The method of claim 10, wherein said pyroHzing step comprises 
heating said antireflective compound to a temperature of from about 580-700°C. 
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12. (Original) The method of claim 7, wherein said causing step (c) comprises 
subjecting said cleaved compound to a temperature of from about 20-25°C, 

13. (Previously presented) The method of claim 2, wherein said antireflective 
compound layer has a thickness after said depositing step, and said thickness will change by less than 
about 10% in solvents utilized in said photoresist layer. 

1 4. (Previously presented) The method of claim 1 , fitrther including the steps of: 
exposing at least a portion of said photoresist layer to activating radiarion; 
developing said exposed photoresist layer; and 

subjecting said exposed photoresist layer to an etching process. 

15. (Canceled) 

16. (Original) The method of claim 1, wherein the antireflective compound layer 
deposited on said substrate surface will be subjected to light of a predetermined wavelength and has 
a k value of at least about 0.1 at said predetermined wavelength. 

17. (Original) The method of claim 1, wherein the antireflective compoimd layer 
deposited on said substrate surface has a percent conformality of at least about 85%. 
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18. (Original) The method of claim 1, wherein said substrate comprises raised 
fcatures.and structure defining contact or via holes, and said subjecting step comprises depositing 
aquandtyofsaidantirefJectivecoropoundmalayeronsaidfeature^ 



19. (Currently Amended) A precursor structure formed during the course of the 
integrated circuit manufacturing process, said structure comprising: 
a substrate having a surface; and 

an anti-reflective layer e uiJijpii&ing aji aiiliiCfl L. ^^lIic cunipound on said surface, said 
autireflective compound layer being fuimcd on said bLufacc by a chemical 
vapor dcpobiiiuu pioi^et>& and said antircfi u i^livi. cumpoui i d comprising a 
polymer b eing fuimcd from mcluding recurring monomers having the 
formula 



r 

R 



A 

i- 



cyclic moiety 



cyclic moiety 



R 

J 



X 
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X 



■R- 



cyclic moiety 



•R- 



wherein: 

R represents a linkage group; and 

each X is individually selected from the group consisting of the hydrogen, the 
halogens, nitro groups, amino groups, acetamido groups, substituted and 
unsubstituted cyclic aad heterocyclic groups, and COR^ where is selected 
from the group consisting of hydrogen, substituted and unsubstituted phenyl 
groups, substituted and unsubstituted alkyl groups^ cinnamoyl, naphthoyl, 
acryloyl, methacryloyl, furoyl, and thiophenecaibonyl groups, wherein the 
antireflective compoimd layer absorbs at least about 90% of hght at a 
wavelength of from about 150-500 nm. 



20. (Original) The structure of claim 19, said structure further comprising a 
photoresist layer on said antireflective compound layer. 

2 1 . (Original) The structure of claim 1 9, wherein at least one of said eye he moieties 
is heterocyclic or aromatic. 
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22. (Previously presented) The structure of claiin 21 , wherein said cyclic moieties 
are selected from the group consisting of benzene, naphthalene, antliracene, phenanthrene, pyrene, 
pyridine, pyridazine, pyrimidine, pyrazine, thiazole, isothiazole, oxazole, isooxazole. thiophene, 
furan, and pyrrole. 

23 . (Previonsly presented) The structure of claim 1 9, wherein the strain energy of 
said antireflective compound is at least than about 10 kcal/moL 

24. (Previously presented) The structure of claim 19, wherein said substrate 
comprises a silicon wafer. 

25. (Previously presented) The structure of claim 19, wherein the antireflective 
compound layer on said substrate surEace has a thickness of from about 300-5000 A. 

2 6 . (Previously presented) The stmcture of claim 20, wherein said antireflective 

compound layer has a thickness, and said thickness will change by less than about 1 0% in solvents 
utilized in said photoresist layer 

27. (Canceled) 



PAGE 11/31 * RCVD AT 3/18/2004 1:08:08 PM [Eastern Standard 



2004-Mar-18 01 :00pii] Froni- 



T-483 P. 01 2/031 F-744 



Serial' No. 09/745,350 



Docket No, 27710-A 



28- (Previously presented) The structure of claim 19, wherein the antixeflectivc 
compound layer, when subjected to light of a predetermined wavelength, has a k value of at least 
about O.I al said prrfetermined wavelength, 

29. (Previously presented) The structure of claim 19, wherein the antireflective 
compound layer has a percent conformality of at least about 85%. 

30. (Previously presented) The structure of claim 19^ wherein said substrate 
comprises raised features and structure defining contact or via holes and said antireflective layer is 
on at least some of said features and said hole-defining structure. 

3 1 . (Withdrawn) A light attenuating compound having the formula 



r 



cyclic moiety 



R 



cyclic moiety 



R 

J 
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wherein: 

R represents a linkage group; and 

eacli X is individually selected from the group consisting of hydrogen, the halogens, 
nitro groups, amino groups, acetajnido groups, substituted andunsubstituted 
cyclic and heterocyclic groups, and COR^ -where R* is selected from the 
group consisting of hydrogen, substituted and unsubstituted phenyl groups, 
substituted and unsubstituted alkyl groups, cinnamoyl, naphthoyl, acryloyl. 
meihacryloyl, furoyl, and thiophenecarbonyl groups; and 

when both cyclic moieties are naphthalene, each X is individually selected from the 
group consisting of the halogens, nitro groups, amino groups, acetaraido 
groups^ and carbonyls. 

32. (Withdrawn) The compound of claim 31, wherein each cychc moiety is selected 
from the group consisting of naphthalene, anthracene, thiophene, and pyridine/ 

33. (Withdrawn) The compound ofclaim 30, wherein said X is COR', andR' isselected 
from the group consisting of phenyl, methyl phenyl, methoxyphenyU nitro-phenyl, cinnamoyl, 
naphthoyi, acryloyl, raethacryloyl, furoyl, and thiophenecarbonyl groups. 

34. (Withdrawn) The compound ofclaim 33, wherein each R comprises ethyl groups. 



-10- 



PAGE 1 3/3r RCVD AT 3/1 8/2004 1 :0S:08 PM [Eastern Standard Time] ' SW^ 



2004-Mar-18 01:00pm From- T-483 P. 014/031 F-744 



Serial No. 09/745,350 Docket No. 27710^A 

35. (Withdrawn) Thecompoimdof claim 32, wherein each R comprises ethyl groups 

36- (Withdrawn) A method of forming a light attenuating compound comprising the 
steps of: 

reacting at least two cyclic compounds with a halogenating agent in the presence of 
a catalyst and a solvent so as to halogenate the cyclic compounds; and 

reacting the cychc compounds so as to yield an antireflective compound comprising 
two cychc moieties joined via a hnkage group bonded both to a jSrst location 
on one of the cyclic moieties and to a first location on the otlier of the cyclic 
moieties. 

37. (Withdrawn) The method of claim 36, wherein said halogenating agent is selected 
fi:om the group consisting of brominating and chlorinating agents. 

38. (Withdrawn) The. method of claim 37, wherein said halogenating agent is A^- 
bromosuccinimide. 

39. (Withdrawn) The method of claim 36, wherein said catalyst is benzoyl peroxide. 

40. (Withdrawn) The method of claim 36, wherein said solvent is carbon tetrachloride. 
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41. (WithdrawB) The method of claim 36, wherein said catalyst is 
cetyltrimeihylammoxiiumbromide and said first reacting step is also carried out in the presence of 
an alkyWonating compound capable of reacting with the cycMc compounds so as to add a or 
higher alkyl group to each of said cyclic compounds. 

42. (Withdrawn) The method of claim 41 , wherein said aDcyl-donating cpmpound is 
paraformalddiyde. 

43. (Withdrawn) Themethod of claim 36, wherein ihe antireflectivc compound fomied 
in said second reacting step has the formula 



X 




R 



R 




X 



wherein: 
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R represents a linkage group;. and 

each X is individually selected from the group consisting of hydrogen, the halogens, 
nitro groups, amino groups, acetamido groups, substituted and unsubstituted 
cyclic and heterocyclic groups, and COR^ where R^ is selected fix)in the 
group consisting of hydrogen, substituted and unsubstituted phenyl groups, 
substituted and unsubstituted alkyl groups, cinnamoyl, naphthoyl, aciyloyl, 
methacryloyl, furoyl, and thiophenecarbonyl groups. 
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44, (Withdrawn) Amcfliodoffonningaprecw^orforuseinmaniifaclMrin^ 

cii'cuits comprising tlie steps of: 

providing a quantity of an antireflective compound and a substrate having a surface 

onto which said compound is to be applied; 
subjecting said antireflective compound to a chemical vapor deposition process so 
as to deposit said antireflective compound in a layer on said substrate surface; 
and 

applying a photoresist layer to said antireflective compound layer to yield the circuit 
precursor. 

45. (Withdrawn) The method of claim 44, wherein said antireflective compound 
compriscs.two cyclic moieties joined together by at least one alkyl group, wherein said alkyl group 
comprises from about 2-4 carbon atoms. 

46. (Withdrawn) Hie method of claim 45, wherein at least one of said cycUc moieties 
is aromatic, 

47. (Withdrawn) The method of claim 46, wherein said aromatic moieties are 
individually selected from the group consisting of benzene, naphthalene, anthracene, thiophene, 
fiiran, and pyrrole moieties. 
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48 . (Withdrawn) The method of claim 47, wherein at least one of said aromatic moieties 
is benzene, 

49. (Withdrawn) The method of claim 48, wherein said compound is 1 ,4-dixylylene. 

50. (Withdrawn) The method of claim 45, wherein said alkyl group is an ethyl group. 

5 1 . (Withdrawn) The method of claim 45> wherein the straui energy of said compound 
is at least than about 1 0 kcal/mol. 

52. (Withdrawn) The method of claim 44, wherein said substrate comprises a silicon 

wafer. 

53. (Withdrawn) The method of claim 45, wherein said chemical vapor deposition 
process comprises the steps of: 

(a) subjecting said compound to a sufficient temperature and pressure to form said 

compound into a vapor; 

(b) cleaving the resulting vaporized compound; and 

(c) depositing said cleaved compound on said substrate surface. 
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54. (Withdrawn) Themethodafclaim53,whereinsaid$ubjectingstep (a) is carried out 
at a temperarure of from about 35-160°C and apressure of from about 2-50 mTorr. 

55. (Withdrawn) The method of claim 53, wherein said cleaving step (b) comprises 
breaking a bond between two of the carbon atoms of said alkyl group. 

56. (Withdrawn) The method of claim 53, wherdn said cleaving step (b) comprises 
pyrolizing said compound, 

57. (Withdrawn) The method of claim 56, wherein said pyrolizing step comprises 
heating said compound to a temperature of jBx)m about 580-700°C. 

58. (Withdrawn) The method of claim 53, wherein said causing step (c) comprises 
subjecting said cleaved compound to a temperature of fi:om about 20-25°C. 

59- (Withdmwn) The method of claim 44, wherein the antireflective compound layer 
on said substrate surface after said applying step has a thickness of from about 300-5000 A. 

60. (Withdrawn) The method of claim 44, wherein said antireflective compound layer 
is substantially insoluble in solvents utilized in said photoresist layer, 
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61 . (Withdrawn) The method of claim 44, further includmg the steps'of: 
exposing at least a portion of said photoresist layer to activating radiation; 
developing said exposed photoresist layer; and 

etching said developed photoresist layer. 

62. (Withdrawn) The method of claim 44^ wherein the antireflective compound layer 
deposited on said substrate surface absorbs at least about 90% of light at a wavelength of from about 
150-500 nm. 

63. (Withdrawn) The method of claim 44, wherein the antireflective compound layer 
deposited on said substrate surface will be subjected to light of a predetermined wavelength and has 
a k value of at least about 0. 1 at said predetermined wavelength, 

» 

64. (Withdrawn) The method of claim 44, wherein the antireflective. compound layer 
deposited on said substrate surface has a percent confonnality of at least about 85%. 

65. (Withdrawn) The method of claim 44, wherein said substrate comprises raised 
features and structure defining contact or via holes, and said subjecting step comprises depositing 
a quantity of said antireflective compound in a layer on said features and said hole-defining stmcture. 
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66. (Withdravsm) Tl)eme11iodofclaim 44, whei^in said antireflective compound 
structure of Formula IL 

67. (Withdrawn) Aprecursorstmcturefoimed during the course of the integrated ci^ 
manufacturing process, said structure comprising: 

a substrate having a surface; 

a layer comprising an antireflective compound on said surface, said antireflective 
compound layer being formed on said surface by a chemical vapor deposition 
process; and 

a photoresist layer on said antireflective compound layer, 

68. (Withdrawn) The structure of claim 67, wherein said antireflective compound 
comprises two cyclic moieties joined together by at least one alkyl group, said alkyl group 
comprising from 2-4 carbon atoms. 

69. (Withdrawn) The structure of claim 685 wherein at least one of said cyclic moieties 
is aromatic. 
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70. (Withdrawn) The structure of claim 69, wherein said aromatic moieties are 
individually selected from the group consisting of benzene, naphthalene, anthracene, thiophene, 
fiiran, and pyrrole moieties. 

71. (Withdrawn) The structure of claim 70, wherein at least one of said aromatic 
moieties is benzene, 

72- (Withdrawn) • The structure of claim 7 1 , wherein said compound is 1 ,4-dixylyIene, 

73. (Withdrawn) The structure of claim 68, wherein said alkyl group is an ethyl group. 

74, (W ithdrawn) The strucmre of claim 68, wherein the strain energy of said compound 
is at least about 1 0 kcal/mol. 

75. (Withdrawn) Tlie structure of claim 67, wherein said substrate comprises a sihcon 

wafer. 

76, (Withdrawn) The structure of claim 67, wherein the antireflective compound layer 
on said substrate surfece has a thickness of from about 300-5000 A. 
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77. (Withdrawn) The structure of claiin 67, wherein said antireflective compound is 
substantially insoluble in solvents utilized in said photoresist layer. 

78. (Withdrawn) The structure ofclaixn 67, wherein the antireflective compound layer 
deposited onsaidsubstrate surface absorbs atleastabout90%ofUghtatawavelength of froin about 

150-500 ran. 

79. (Withdrawn) The structure ofclaim 67, wherein Ae antireflective compound layer 
deposited on said substrate surface will be subjected to light of a predetermined wavelength andhas 
a k value of at least about 0. 1 at said predetermined wavelength. 

80. (Withdrawn) The structvire of claim 67, wherein tiie antireflective compound layer 
deposited on said substrate surface has a percent confonnality of at least about 85%. 

81 . (Withdrawn) The structure of claim 80, wherein said substrate comprises raised 
features and structure defining contact or via holes and said antireflective compound layer is 
deposited on said features and said hole-defining structure. 

82. (Withdrawn) The structure of claim 67, wherein said antireflective compound has 
the structure of Formula II. 
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83 . (New) A method of forming a precursor for use in maiwfactuiing integrated circuits 

comprising the steps of: 

providing a quantity of an antireflective compound and a substrate having a surface onto 
which said compound is to be applied, said antireflective compound having tlie 
formula 



r 

R 



cyclic moiety 



cyclic moiety 



R 

J 



wherein: 

R represents a linkage group; and 

eachX is individually selected from the group consisting of hydrogen, nitro groups, 
amino groups, acetamido groups, substituted and unsubstituted cyclic and 
. heterocyclic groups^ and COR^, where R' is selected from the group 
consisting of hydrogen, substituted and unsubstituted phenyl groups, 
substituted and unsubstituted alkyl groups, cinnamoyl, naphthoyl, acryloyl, 
methacryloyl, furoyl, and thiophenecarbonyl groups; and 
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subjecting said antireflective con^oiand to a chemical vapor deposition process so as to 
deposit said antireflective corapound in a layer on said substrate surface, said 
antrreflecrive compound layer deposited on said substrate surface absorbing at least 
about 90% of light at a wavelength of from about 150-500 nm. 
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